CURRENT MEDICAL RESEARCH AMND COPINIONS®
vOL. 22, NO. 2, 2006, 327-333

€ 2005 LIBAAFHARM LMITED

ORIGINAL ARTICLE

STUDY KEATING AV

0300-7995
doi:10.1185/030079906 X80620

All rights raserved: reproduction in whole or part not permitted

Moxifloxacin versus levofloxacin
for treatment of acute

rhinosinusitis: a retrospective

database analysis of treatment

duration, outcomes, and

charges

Karen N. Keating®, Howard S. Fried
M. Perfetto®

® Bayer Pharmaceuticals Corp., West Ha
? Friedman Analytic Solutions Inc., N
¢ THE WEINBERG GROUF INC.

Address for correspondence: Ka
400 Morgoan Lane, West Ha
email: karen.keatiug.b@b
Key words: Acute o
doratioa — Treatn

Paper 3237

Shington, %SA* %&
5}, %‘Q m‘\

A Kt.atmg, }{&.9 Ba frmaeeu_ jf‘ (,urp o
06516, U + 2%3\ l.ﬂ-l,‘!f;uf;_!- 203 812 31

.\’} o
@ huar{%ﬂu kugionu - Recurrg
A s

Therapy

S \g\ﬁ éég;‘r’
Gb}ectwg‘zntlblotlcs are

acute bacterial rhin

y indicated for
15, but they may be
ately. This retrospective

ow labeled recommendations
of moxifioxacin and levofigxacin

ent of acuta bacterial rhinosinusitis
compare wilh real-worid practice, and compared
the failure and recurrence rates, and associated
charges.

Methods and main outcome measures: The
PharMetrics Patient-Centric claims database was
searched over a 3-year period for episodes of
acute rhinosinusitis treated within 5 days with
moxifloxacin or levofloxacin. The duration of
antibiotic treatment prescribed was compared
with the labeled recommendation. Failure rates (a
second antibiotic claim to treat acute rhinosinusitis
within 30 days of the first claim), recurrence
rates (subsequent antibictic claims to treat any
rhinosinusitis more than 30 days after the original
or second {in the case of failure] claim), and
treatment charges from the perspective of the
payer (health insurer} were also compared using
multivariate anatysis.

Results: The initial duration prescribed of
moxifloxacin was shorter than for levofloxacin
(-1.65 days, p < 0.0007), reflecting the shorter
labeled recommendation {10 days versus
10-14 days). The durations of monotherapy
(—2.06 days, p < 0.0001) and of all antibictic
treatment (-1.97 days, p < 0.0001) were also
significantly shorter for episodes treated initially
with moxifloxacin. The odds ratio for treatment
failure {0.718; 95% confidence interval =
0.598-0.863; g = 6.0004) ang the hazard ratio
for recurrence {0.652; p = 0.0005) were both
significantly lower for maoxifloxacin than for
levofloxacin, and resufted in lower total treatment
charges (-$37.94 + 13.65; p = 0.0055).

Conclusion: The shorter treatment durations
seen for moxifloxacin in this database of real-
world care reflect the tabel-recommended
duration for acute rhinosinusitis. Despite this
shorter duration of therapy, moxifloxacin resutted
in better outcomes than levefloxacin in terms of
the risk of treatment failure and recurrence. In
addition, the totaf charges were lower for patignts
treated with moxifloxacin.
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Introduction

Rhinosinusitis is one of the ten most common condi-
tions seen in the ambulatory setting in the USA, with
an estimated 14% of the population sulfering from the
condition each year™. Rhinosinusitis results in over
15000000 physician office visits, 156000 hospital
inpatient days and over 45000 hospital discharges
annually’, and has a significant effect on patient
functional status, well-being and quality of life*, The
overall healthcare expenditures attributable to rhino-
sinusitis in 1996 were estimated as $5.8 billion, of
which $3.5 billion represented the direct expenditure
related to a primary diagnosis of acute or chronic
rhinosinusitis’. It has been estimated that Americans
spend about $2.2 billion each year on prescription and
over-the-counter drugs to treat viral and bacterial acute
rhinesinusitis®. In 2002, 21% of all adult antibiotic
prescriptions were for rhinosinusitis, making this
condition the fifth most common condition for which
an antibiotic is prescribed”.

Acute rhinosinusitis is a condition characterized by
infection and inflammation of the nose and paranasal
sinuses’. [t may be viral or bacterial in origin, and these
two underlying causes are difficult to differentiate because
their clinical features are similar®, and non-bacterial
rhinosinusitis may predispose a patient to a secondary
bacterial sinus infection®. Viral respiratory infections are
complicated by secondary bacterial infections in 0.5-2%
of cases'. Because it is difficult to diagnose accurately,
the exact incidence of acute bacterial rhinosinusitis is
unknown, but an annual incidence of 20 million cases has
been estimated'. The most common causative organisms
of acute bacterial rhinosinusitis are Streptococcus
pneumoniae, found in 20-43% of cases and Haemaophilus
influenzae, found in 22-35% of cases; Moraxella catarrhalis
is also found in 2-10% of cases®.

[t is important to note that acute rhinosinusitis
resolves spontaneously with no drug therapy in
about 47% of cases®. However, when antibiotic
therapy is indicated, the primary goal is not only to
eradicate the causative bacteria, but also to reduce
the underlying inflammatory process and return the
sinuses to normal function; the decreased duration of
symptoms allows patients to return to normal activities
quickly, prevents complications, and decreases the
risk of developing chronic sinusitis®. To meet this goal,
appropriate therapies that provide quick resolution of
symptoms with a low risk of recurrence are desirable,
as they may reduce overall costs while providing rapid
improvements in quality of life and return to normal
functioning.

The Sinus and Allergy Health Partnership has
developed guidelines to assist prescribers in antibiotic
treatment choices when acute bacterial rhinosinusitis
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is suspected®. These recommendations classify patients
into two broad groups on the basis of disease severity
and prior antibictic use and suggest appropriate
treatment strategies for each. For adult patients with
mild disease who have not received antibiotics in
the past 4-6 weeks, the recommended treatment is
amoxicillin/clavulanate, amoxicillin, cefpodoxime
proxetil, cefuroxime axetil, or cefdinir, with trimetho-
prim/sulfamethoxaxole, doxycycline, azithromycin,
clarithromycin, erythromycin, or telithromycin as
alternatives for patients with f-lactam allergies (though
failure rates of up to 25% are possible with these drugs).
For adult patients with mild disease who have received
antibiotics in the past 4-6 weeks or adults with moderate
disease, the recommended antibiotics are respiratory
fluoroquinolones (gatifloxacin, moxifloxacin, or
levofloxacin) or high-dose amoxicillin/clavulanate,
which all appear to be equally effective®’. Moxifloxacin
has been shown to have immunomaodulatory and anti-
inflammatory effects™"”, which may be a useful adjunct
to its antibacterial effects.

Even when antibiotics are clinically indicated, they
are often prescribed and used inappraopriately. For
example, research has shown that physicians sometimes
prescribe a broad-spectrum antibiotic when a more
specific one is required, or may prescribe the correct
antibiotic in the wrong dose or for the wrong duration,
which may lead to subsequent treatment failure and
the possible emergence of resistant organisms' . A
farge, retrospective database analysis was undertaken
to evaluate treatment patterns, incidence of treatment
failures, and associated healthcare costs for outpatient
management of several respiratory tract infections with
commonly used fluoroquinoclones and macrolides. This
paper reports findings on how labeled recommendations
for the duration of moxifloxacin and levofloxacin
therapy in acute bacterial rhinosinusitis (10 days and
1014 days, respectively) compare with real-world
practice for treatment duration, and on comparisons
of resulting failure and recurrence rates and associated
charges.

Methods

This retrospective claims datahase analysis was
performed using data from the PharMetrics Patient-
Centric Database. The database contains data from at
least 75 different LIS health plans, containing demo-
graphic information and medical and pharmaceutical
claims for more than 535 million covered lives with over
two bitlion healthcare transactions, including prescrip-
tions, office visits, hospital stays, and diagnostic tests'
It includes inpatient (through submissions of the
universal billing form UR-92) and cutpatient diagnases
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and procedures, retail pharmacy and mail order pre-
scription records, and data on Medicare Risk patients.
The section of the database analysis reported here
used two random samples of 40000 patients each,
aged 2 18 years, with at least 1 year of continuous
enrollment during the period March 1999 o March
2002 and at least one prescription claim during that
time for moxifloxacin or levofloxacin. Patients must
not have had the alternate antibiotic within 30 days
prior to the first script for the antibiotic of interest.

Inclusion and exclusion criteria for
treatment episodes

Treatment episodes for analysis were selected by first
identifying all office or hospital outpatient visits with
an 1CD-9 diagnosis of acute rhinosinusitis (ICD-9-CM
461 xx) between April 1, 2000 and March 31, 2002.
Next, all of the episodes for which either moxifloxacin
or levofloxacin was prescribed within 5 days of the
rhinosinusitis diagnosis were identified. For each
visit, the episode index date was defined as the date
of diagnosis of acute rhinosinusitis. Moxifloxacin or
levofloxacin was considered first-line therapy if there
were no other antibiotic claims 3¢ days prior to the
episode index date. The date of prescription filling was
designated the drug index date and was the first day
of the treatment episode. The end of the treatment
episode was defined as 30 days after the drug index
date or 30 days after the date of treatment failure for
episodes with a treatment failure. The database was
searched for all further episodes of rhinosinusitis {acute
or chronic) after the initial episode, until no further
treatment episodes were identified.

Treatment episodes were excluded if the antibiotic
dase was missing; if the patient did not have continuous
enrollment in the health plan for 180 days before and
30 days after each episode index date; if the episode
started before 1 April 2000 or ended after 28 February
2002; if prescriptions for more than one of the study
antibiotics were filled on the first day of the treatment
episade or a prescription far an antibiotic other than
maxifloxacin or levofloxacin was filled on the first day
followed later by moxifloxacin or levofloxacin; if there
was a claim relating to a diagnosis of upper respiratory
tract infection or other respiratory infection on or
up to 30 days before the first day of the treatment
episode; if the patient was hospitalized on the first day
of the treatment episode after filling the prescription;
if there was any antibiotic prescription, office visit or
hospitalization within 30 days prior to the episode
index date; or if a patient had a diagnosis or underwent
procedures indicative of a non-respiratory, antibiotic-
treatable infection on or the day before the first day of
the treatment episode.
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Definitions of endpoints

Seven endpoints were studied, of which the first three
focused on treatment duration as a measure of real-
world practice. The duration of the original prescrip-
tion measured the total number of days of therapy
prescribed to the patient for the initial treatment
episode. The duration of monotherapy measured the
total number of days supplied of either moxifloxacin
or levofloxacin among patients who had no treatment
failure on the original prescription or who had a
treatment failure defined as a refill of the original
antibiotic prescription, The duration of all antibiotic
therapy measured the total number of non-overlapping
days supplied to the patient of moxifloxacin or
levoftoxacin, other oral or injectable antibiotics for
treatment of acute rhinosinusitis (i.e., associated
with failure}, and days hospitalized for rhinosinusitis
(assuming that antibiotic treatment was received every
day of hospitalization).

Two endpoints focused an the cutcomes of treat-
ment for rhinesinusitis. Treatment failure was defined
as the patient having, within 30 days of the drug index
date, 2 drug claim for an oral or injectable antibiotic
(other than the initial drug claim) used to treat acute
rhinosinusitis with no other ICD-9 code indicating any
other type of infection, or an inpatient claim with an
acute rhinosinusitis diagnosis. Second or subsequent
episodes of rhinosinusitis {with any rhinosinusitis
diagnosis code) that accurred more than 30 days after
the drug index date (or in the case of treatment failure,
more than 30 days after the second antibiotic prescrip-
tion was filled) were defined as recurrence.

Finally, two endpoints focused on charges. The
total treatment charge was the sum of all treatment
charges submitted to the health insurer that were
incurred during the treatment episodes attributable
to acute rhinosinusitis. These included: inpatient and
outpatient facility claims; professional services claims,
including injectable antibiotics and acute rhinosinusitis-
related procedures; and outpatient pharmacy claims,
including mozxifloxacin and levofloxacin or any
ather antibiotic used to treat acute rhinosinusitis
associated with a treatment failure. Qutpatient
pharmacy charges were also analyzed separately.
Charges were adjusted to 2002 dellars using the
Consumer Price Index.

Statistical analyses

Descriptive analyses, including means and standard
deviations, were performed for continuous data, while
distribution analysis was performed for categorical
data. Additionally, for descriptive recurrence informa-
tion, incidence density (defined as the number of first
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recurrences per person-month of follow-up in the
database) was calculated. Logistic regression was used
to evaluate the odds of treatment failure between
treatment episodes initiated with moxifloxacin versus
tevofloxacin. Ordinary least-squares regression was
used to test for differences between treatment episodes
initiated with moxifloxacin versus levofloxacin in
the duration of all antibiotic therapy, the duration
of maoxifloxacin or levofloxacin moneotherapy, and
acute rhinosinusitis-associated charges. Proportional
hazard regression was used to test for differences in
the recurrence rates on treatment with moxitloxacin
versus levofloxacin; this standard method eliminated
the need to define a fixed time window for recurrence
and accounted for patients who no longer appeared in
the database before the end of the study.

All regression models controlled for potential
covariates selected to control for the severity of acute
rhinosinusitis and the patient’s overall severity of
illness. These covariates were age, gender, history of
diabetes, history of a compromised immune system,
acute steroid use, Charlson-Deyo co-morhidity
score™", log-lagged charges, and initial presentation to
an emergency department. A history of diabetes was
defined as the patient having two or more claims with
a diagnosis of diabetes or a claim for an antidiabetic
medication in the period beginning 180 days prior to
the start of the treatment period and ending on the last
day of the treatment period. Patients were considered
to have a history of 2 compromised immune system
if they had a claim with a diagnosis consistent with a
compromised immune system in the period beginning
180 days prior to the start of the treatment period and
ending on the last day of their most recent treatment
periad. Acute corticosteroid use was defined as the
patient having no steroid use in the 180 days prior to

the treatment episode, and then having corticosteroid
use within 15 days of the acute rhinosinusitis episode
index date. The Charlson-Deyo co-morbidity score is
based on the number and severity of co-maorhidities,
with different weights assigned to various diagnoses'™"
Lagged charges were computed as the sum of charpes
from all facility, professional service, and outpatient
claims that occurred in the 180 days prior to the office
or emergency room service that initiated the treatment
episode; the natural logarithm of these charges was
used as a variable in the regression analyses in order
to minimize the impact of outliers. For episodes with
no lagged charges, the natural logarithm of $0.10 was
used.

For each variable included in the regression analyses,
univariate analysis was applied to identify differences
between treatment periods on moxifloxacin or
levofloxacin. Significance was determined using the
Pearson chi-square test (exact values) for binary
variables, the t-test for age, treatment duration and log-
transformed charges, and the Wilcoxon non-parametric
test for actual charges.

Resuits

In all, 3358 episodes of acute rhinosinusitis were
identified with moxifloxacin as the initial therapy
and 1522 episodes with levofloxacin as the initial
therapy. The baseline characteristics of the patients
who experienced these episodes were generally
similar between the two groups (Table 1). The overall
prevalence of diabetes in both groups was low, but
was similar in both the moxifloxacin and fevofloxacin
groups. There were significant differences between the
moxifloxacin and levofloxacin groups in the proportion

Table 1. Patient characteristics at baseline

Moxifloxacin  Levofloxacin  p value

Number of episodes 3358 1522
Demographics

Male (% of patients) 323 322 0.93

Mean age (years £ SD) 439+ 108 442+ 109 0.36
Clinical characteristics

Diabetes (%) 48 4.9 0.88

Compromised immune history (%) 248 28.7 (4.003

Emergency room episodes (%) o1 0.5 0.008

Acute corticosteroid use {%) 4.9 5.1 0.75
Charlson-Deyo co-morbidity score (%)

0-1 98.4 98.2

2-3 1.5 1.6

4-5 0.1 0

6+ 0 03

Mean i SD 0.07 +035* 0.08 £0.45* 0.66

*“The standard deviations are much larger than the mean values because most patients had a

co-morbidity score of O

330 Acute rhinosinusitis: freatment duration, owtcomes, and charges

© 2006 LUIBAAPHARM LTD - Curr Med Rea Opin 2006, 22(2)




of patients with a compromised immune history and
the proportion of episodes beginning in an emergency
department.

The mean duration of therapy in the moxifloxacin
group was significantly shorter than in the levolloxacin
group (Table 2). After controlling for potentially
confounding variables, the duration of the original
presctiption was significantly shorter by 1.65 days for
the moxifloxacin group compared with the levoflox-
acin group. Both the other measures of duration
{monotherapy duration and duration of all antibiotics)
were also significantly shorter in the episodes treated
initially with moxifloxacin than in those treated initially
with levofloxacin.

The failure rate within 30 days of the drug index
date was significantly lower in the moxifloxacin group
compared with the levofloxacin group (10.0% versus
13.9%, p = 0.0003). After controlling for potential
confounding variables, the odds of treatment failure
were lower for the moxifloxacin group compared
with the levofloxacin group (odds ratio = 0.718, 95%
confidence interval = 0.598-0.863, p = 0.0004).

The averall recurrence rate {episodes occurring more
than 30 days after the drug index date or more than
30 days after the date of filling a second prescription
in the case of failure} was 6% for episodes preceded
by an initial prescription for moxifloxacin and 9%
for episodes preceded by an initial prescription for
levofloxacin {odds ratio = 1.609, 95% confidence
interval = 1.277-2.028; p < 0.0001) (Figure 1}. The
incidence density for recurrence was significantly lower
in the moxifloxacin group than in the levotloxacin
group (Table 3). Proportional hazard modeling, which
controlled for confounding variables and for the
time to recurrence, indicated that the probability of
recurrence was 30-35% lower for episodes treated with
moxifloxacin versus those treated with levofloxacin
(Table 3), and this trend was apparent within 100 days
of the end of the first episode.

The mean total charge per episode and the mean
pharmacy charge per episode were significantly lower
for episodes treated with moxifloxacin than for those
treated with levofloxacin (Table 4). The log-lagged
charges at baseline were also significantly lower in the

Table 2. Duration of therapy

Moxifloxacin  Levofloxacin  p value F statistic R?
(p value)
Mean duration of initial therapy {days supplied + SD) 104+ 4.7 124+54 <0.001
Difference in duration [days supplied + SEM)*
Original prescription -1.65 +0.12 <0.0001 2659 (<0.0001) 0047
Monotherapy -2.06 £0.15 <0.0001 26.75(<0.0001) 0.049
All antibiotics -197+0.15 <0.0001 22.67 (<0.0001) 0.040

*Determined relative to levofloxacin by ordinary least-squares regression, controlling for diabetes, compromised immune history, log-lagged
charges, start of an episode in the emergency department, acute steroid use, gender, Charlson-Deyo co-morbidity score and age
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Figure 1. Recurrence of rhinosinusitis over time for all patients enrolled in the study
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moxifloxacin group. After controlling for potentially
contounding variables, the charges for treatment
were significantly lower by nearly $40 per episode for
moxifloxacin-treated episodes than for levofloxacin-
treated episades.

Discussion

Historically, antibiotic dosing has been stated as a range
— often 7-14 days, or 10-14 days - leaving duration of
therapy open to the physician's judgment. This study
compares two fluoroquinolones commonly used to
treat acute rhinosinusitis and indicates that the tabeled
recommendations for duration of therapy (10 days
for moxifloxacin and 10-14 days for levofloxacin) are
largely followed in real-world practice, and result in a
shorter duration of use of moxifloxacin compared with
levofloxacin. Despite this shorter duration of therapy,
the moxifloxacin group experienced better outcomes
(significantly fewer treatment failures and fewer
recurrences) than the levofloxacin group with signif-
icantly lower charges for treatment.

The possibility that the benefits seen in the moxi-
floxacin group over the levofloxacin group in the
descriptive analyses could have been due to the
imbalances in the baseline characteristics (specifically,
that the levofloxacin group had a significantly greater
proportion of patients with a compromised immune
history, more episodes starting in the emergency
department, and greater log-lagged charges, i.e., were
less sick) was eliminated by the regression analyses. In

these analyses, which controlled for these and other
potential confounding variables, the risk of failure or
recurrence and the charges for treatment were still
significantly lower in the moxifloxacin group compared
with the levofloxacin group. [t sheuld be noted, how-
ever, that the definition used for a treatment episode
excluded episodes of acute rhinosinusitis where the
patient was also being treated for another antibiotic-
treatable condition, and the overall recurrence rate
may, therefore, have been underestimated.

A number of limitations in this study should be
noted, related to using a claims database as the primary
source of information, In particular, there are always
concerns of missing data and miscoding, especially as
there is often confusion between acute rhinosinusitis
and chronic rhinosinusitis, and between bacterial and
viral rhinosinusitis. Although only about 1 in 8 patients
presenting with signs and symptoms of an upper
respiratory tract infection has acute bacterial rhino-
sinusitis, family physicians prescribe antibiotics in up to
98% of suspected cases’. This would tend to decrease
the apparent success rate of therapy, though this may
he offset by the natural tendency of viral rhinosinusitis
to resolve spontaneously. Claims found in the database
represent services and preducts that were billed, which
are not necessarily indicative of what patients actually
received. Some prescriptions for antibiotics may have
been written and never filled, while others may have been
filled but not taken by the patient, and there is no way to
capture such non-compliance. Samples of drugs given to
patients in the physician's office may affect the duration
of use captured in the dataset, but again this cannot be

Table 3. Recurrences
Moxifloxacin ~ Levofloxacin  p value  Estimate + SEM* Hazard ratio”
Incidence density for recurrence of any
rhinosinusitis (recurrence/person-month} 0.0050 0.0073 0.0072
Recurrence of any rhinosinusitis* 0.0005 -0.428+0.123 0.652

*Determined relative to levoflaxacin by proportional hazard regression, controlling for diabetes, compromised immune histery, log-lagged
charges, start of an episode in the emergency department, acute steroid use, gender, Chatlson-Deyo co-morbidity score and age

Table 4. Charges for treatment

Moxifloxacin ~ Levofloxacin  pvalue  Fstatistic (p value) R?

Mean total charge per treatment episode

($x3D) 171.4+£ 2310 211.5+7133 0.03
Mean total pharmacy charge per treatment

episode (§ + SD) 103.0:57.6 1169652  <0.0001
Log-lagged charges at baseline (§} 6.17 6.39 0.008
Difference in treatment charges ($ + SEM)* -37.94+13.65 0.0055 5.12 (< 0.0001) 0.009
Diiference in log of treatment charges

($ £ SEM)* ~0.093 + 0.019 <0.0001 23.26 (<0.0001) 0.041

*Determined relative to levofloxacin by ordinary least-squares regression, controlling for digbetes, compromised immune history, log-lagged
charges, start of an episode in the emergency department, acute steroid use, gender, Charlson-Deyo co-morbidity score and age
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accounted for. Unfortunately, there is no way of assessing
the impact of these limitations on the study's findings.
The regression models did not include use of other
antibiotics as monotherapy or co-administered with
either moxifloxacin or levofloxacin as the definition of
the initial treatment episode excluded such antibiotic
use. Although the severity of the acute rhinosinusitis
cannot be determined from the claims database, the
variables selected for the regression analyses to some
extent control for severity and for the patient’s overall
state of health, which may influence the severity of the
infection. However, the regression models explained
less than 5'% of the variance, and it is thus likely that
other {unmeasured) variables would improve the fit.
In determining which fluoroquinolone to use for
patients presenting with moderate acute rhinosinusitis
or with mild acute rhinosinusitis with a history of
recent antibiotic use, it is helpful for physicians to con-
sider the clinical efficacy and real-world effectiveness
of different members of this group. Practitioners must
also consider the prevalence and risk of antibiotic
resistance in their community before prescribing an
antibiotic, One of the strengths of this study is that
the effectiveness data came from a cohort of patients
in a naturalistic setting. The claims for treatment also
represent the real charges made for treatment. These
charges, from the perspective of the payer, can be
considered as a proxy for cests; this is often done by
applying a standard fee schedule to the claims data,
e.g., based on the Centers for Medicare and Medicaid
Services resource-based relative value scale standards
and median billed charges, which minimizes the
influence of capitation and contractual agreements on
the claim charges. The charges thus provide an estimate
of the costs incurred for the different antibiotics and
associated healthcare provision by the health insurance
plans, i.e., the payers, contributing to the database.

Conclusions

It appears that the labeled recommendations for anti-
biotic treatment duration for acute rhinosinusitis are
followed when moxifloxacin and levefloxacin (10 days
and 10-14 days, respectively) are used in real-world
practice, Despite this shorter duration of therapy,
moxifloxacin resulted in better outcomes than levo-
floxacin in terms of the risks of treatment failure and
recurrence. In addition, the total charges were lower

for those patients treated with moxifloxacin. This
study suggests that moxifloxacin may be preferable w
levofloxacin when a fluoroquinolone is used for the
treatment of acute rhinosinusitis.
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